This paper assess different types of electrical energy storage devices used in electric and hybrid vehicles. A rationale is presented for selecting a type of an energy storage device based on multiple criteria. A total life cycle analysis of the energy storage as part of an electric vehicle or hybrid electric vehicleis carried out.
When creating vehicles with a hybridpower plant or an electric vehicle, the choice of the energy storage device type is one of the key issues. Currently, lithium-polymer and NiMH batteries are most widely used and leadacid batteries are less common. In recent years there has been a considerable progress in the development of supercapacitors, which have significantly greater service life than existing types of batteries. Each of these types of energy storage devices has certain advantages and disadvantages, making a clear choice impossible. Therefore, it is necessary to justify the choice of the energy storage type basing on a number of different criteria. Such a selection process is best done on the basis of the energy storage total life cycle analysis in electric vehicle or a hybrid The total life cycle of a battery is understood as the sequence of the following stages: extraction of natural resources, manufacture of components, assembling the battery and its installation into the vehicle, operation as part of the vehicle and disposal. The analysis of the total life cycle (TLC) is done taking into account the consumption of natural resources and energy, emissions of harmful substances, and integrated assessment of the negative environmental impact.
The main part
In this study, the evaluation was carried out using mathematical models and techniques, developed by FSUE "NAMI" in total accordance with international standards ISO 14040 -14043. (Zvonov et Table 1 .
To evaluate the storage performance at the production stage we checked the average composition of the materials used for different types of energy storage, basing on the manufacturers' data analysis (Table. 2-5).
Consumption of energy/natural resources and emissions of pollutants during production of the reviewed types of energy storage are shown in Table 6 . A total life cycle study of the indicators of different types of energy storage devices installed in the minibus "Next" was conducted. The main characteristics of the vehicle and its energy storage system, required for the calculations, are presented in Table 7 .
At the production stage, we took into account the material (natural resources, emissions of pollutants and greenhouse gases) and energy flows, which exist in the manufacturing process of structural materials in order to produce the energy storage units and assemble them.
At the operation stage we took into account energy losses and emissions caused by losses during the charge-discharge cycle and losses due to increased vehicle weight after installation of the energy storage device.
Consumption of non-renewable natural resources, energy consumption, emissions of polluting substances and greenhouse gases for the four types of electrical energy storage devices in the hybrid power plant of the Next minibus are shown in Figures 1 -4 . Simulation of the Next minibus motion was done in accordance with the urban test cycle of UNECE Regulation #83, using AVL Cruise software.
Additional energy consumption -the energy cost of driving with increase vehicle weight due to the added battery weight, heat losses during charging and discharging the battery, equivalent diesel fuel consumption due to additional energy consumption, additional emissions and greenhouse gas (caused by increased fuel consumption ) for the four types of electrical energy storage devices while Lithium-ion batteries show the smallest energy consumption for the TLC. The same for NiMH is 1.7 times higher, for lead-acid it is 2.27 times higher, and for supercapacitors it is 12.1 times higher.
2.
Lithium-ion electric energy storage has the lowest total consumption of nonrenewable natural resources for TLC. The same for NiMH is 1.85 times higher, for lead-acid it is 1.87 times higher, for supercapacitors it is 8.83 times higher. 3.
Lithium-ion electric energy storage has the lowest gross emissions of pollutants through TLC. The same for NiMH is 2.85 times higher, for lead-acid it is up to 1.79 times higher and for supercapacitors it is 11.6 times higher.
4.
Lithium-ion electric energy storage has the lowest emissions of greenhouse gases through TLC. The same for NiMH is 1.8 times higher, for lead-acid it is 2.21 times higher, for supercapacitors it is 12.07 times higher.
5.
The environmental damage from emissions and greenhouse gas through TLC is the lowest for lithium-ion electric energy storage systems. The same for NiMH is 2.28 times higher, for lead-acid it is 2.06 times higher, for supercapacitors it is 12.3 times higher. 6 .
In further studies of the total life cycle of energy storage devices, it will also be necessary to take into account the energy consumption and pollution issues at the stage of disposal for different types of energy storage.
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